Immunoelectron microscopic study of the luminal release of serotonin from rat enterochromaffin cells induced by high intraluminal pressure.
Since definitive morphological studies showing the luminal release of serotonin have not been reported, we used a perfused system which allows physiological monitoring and biochemical as well as morphological evidence indicating release of serotonin from enterochromaffin cells. Isolated vascularly and luminally perfused rat duodenums exposed to 5-35 cmH2O of luminal pressure were measured for release of serotonin into the blood vessels and intestinal lumen. Immediately after raising the luminal pressure, the duodenum was fixed for immunoelectron microscopic localization of serotonin. Peristaltic contraction and serotonin content of the perfusates were continuously measured. The luminal release of serotonin increased with elevated intraluminal pressure, but the vascular release of serotonin was not altered. Tetrodotoxin had no effect on the pressure-stimulated luminal serotonin release. Enterochromaffin cells in control animals without increased luminal pressure contained immunogold-labeled secretory granules in the apical and basal cytoplasm. After intraluminal pressure increased, many apical secretory granules were no longer dense and immunogold particles were localized over the cytoplasmic matrix and microvilli. These findings indicate that luminal serotonin release is increased after raising the intraluminal pressure and serotonin, normally stored in the secretory granules of enterochromaffin cells, appears to be released into the cytoplasmic matrix and then diffuses or is transported into the intestinal lumen.